
ENGINE - EXTERIOR
CAM HOUSING
Subject: Re: Cam housing oil leak

From: "ISTOOK'S" "istook@flash.net"@flash.net 

I noticed a few notes about cam housing oil leaks.

Usually, the cam housing gasket does not start leaking on a 944 as long as the housing has not been removed before.  Upon removing the housing to do a valve job or stem seals or whatever, here is where the problem usually starts, but the leaking gasket may not show up for a month, or maybe not for several months. 

When it does start leaking, you can look and usually see where the gasket is sticking out where the housing bolts to the head at some point along its contact point.

Here is what has happened: When the cam housing is pulled off, it is full of oil and almost impossible to get all of it out to clean it without pulling all of the lifters and the end cap and front seals.  When the housing is reinstalled, even if you have let it drain, oil usually will still get on the new gasket.  This

new gasket is graphite impregnated and is very slick.  The mating surfaces have to be totally dry.  If not, the gasket will "walk" on you and deform (even from around the installed pins), causing it to leak.  This normally does not happen overnight, but after a considerable amount of time. When the housing is again pulled off to inspect the leak, it is very obvious that the gasket has

moved‑‑even from around the bolt holes.

The solution...make sure that the top cylinder head surface as well as the cam housing mounting surface are totally free of all previous gasket material and are clean and dry. Make sure the cam housing itself is dry of oil (but be sure that the cam is lubricated as well as the lifters).  Use no sealant on the graphite cam housing gasket.  That will only cause problems.  

Another tip...if you are trying to remove the housing, be sure that you tap your 6mm socket into each 8mm cap screw with a mallet to be sure it is seated well and so you won't round off the screws.  Be careful on installation...if there is any

question as to whether any screws will retorque, I suggest time‑serting the hole (or holes) before you proceed on the installation.  Time‑serts are much better than heli‑coils (in my opinion) in this application.     

Don Istook -- You can call me at (817)332‑6547 during the day M‑F

---------------------------------------------------------------------------------

Subject: Re: Cam Cover Leak

From: bill_underwood@geocities.com 

I just went thru a cam cover leak repair this summer. Mine leaked right behind the distributor, at the front outside corner.

It seems the gasket is prone to movement/leakage if it is not bone dry upon installation, and the mating surfaces are not flat to each other.  In my case, my mechanic used a *little* silicone on both sides of the gasket besides through cleaning. It is now 3.5 months later, and no leaks. The car has also stopped running hotter, which got worse as the leak got worse.

Funny thing is, in poring back over the PO's service records, this 944 developed an earlier overheating and oil leak condition about 5 years ago ‑‑ solved by replacing the cam cover gasket.

Bottom line sounds like you have to tear the cam cover off again, and replace the gasket.

Bill

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: Re: Revenge of cam housing oil leak, 8/23/98L

From: Albert Broadfoot III albert@tekdim.com 

Don't retighten bolts on cam tower! Replace gasket. Also replace cork gasket at rear while cam tower is removed. Make sure all oil is drained from cam tower befor reinstalling. Both the head surface and cam tower must be very dry or the gasket will not seal. I have done over 200 of these, so please trust me!  As for the 6mm allen bolts, buy a regular allen wrench, (long style) and cut off the small end. Save the long end and install it in place of the old one in the socket head. This will give you the reach you need.

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: Re: Cam housing gasket, 8/6/99L

From: "Ron Helzer" helzerr@usa.net 

To remove the cam housing, you'll have to remove the timing belt from the cam sprocket.  You'll have to remove the large allen plugs from the housing to gain access to the upper row of bolts holding it to the head.  These bolts are down inside the housing, so you'll need a long allen drive to reach them.  Since the cam is holding some of the valves open, the housing is under pressure from the valve springs.  You'll have to release this tension by loosening the each of bolts a little at a time to draw the housing up off the head.  It may be stuck to the head in which case you can use a rubber mallet to "wake it up".  The fuel rail is also bolted to this housing, so you'll have to get it out of the way.

Once you have the housing loose from the head, don't just pick it up, or the lifters will fall out of it!  This is important, you want to keep the lifters in the holes they came out of.  You may be able to put some cardboard or something under the lifters and lift them out with the housing, or get some paper cups and number them, and put the lifters in them, then remove the housing.

Once you have the new gasket in place, you have to put the lifters back into the housing if you removed them, and somehow install the housing without the lifters falling out.  I used petroleum jelly to "stick" the lifters to the housing.  Once again, you'll have to tighten the bolts a little at a time to evenly pull the cover down to the cylinder head.

This is all from memory, so it may not be complete or totally accurate, but that's the way I remember it so you have some idea of what you are getting yourself into.

Subject: Re: Camshaft Assembly Rear Seal repair, 8/17/99L

From: Markus mblaszak@kos.net 

Due to popular demand, I will detail the procedure for replacing the rear cam gasket.  You know, the one that dribbles oil all down the back of the engine...

I just performed this job on an '88 944na in my shop this evening and documented the procedure.  Actual time taken 23 minutes.  

Tools required:

3/8" ratchet preferably with swivel head


10 mm socket 3/8 drive


10 mm combination wrench


solvent such as safety solvent (or WD40), and some CLEAN rags


small brush such as old tooth brush or other suitable brush


small parts box or tray


New cork gasket for rear housing ($0.85 US, $1.20 CDN.)

1) Brush down area so when rear cover is removed no dirt or sand grit enters at cam.

2) Wash off area with solvent and wipe with rag.

3) On cars with 02 test pipe attached to rear engine lifting loop, remove bolt with 10 mm wrench

4) On cars with speed sensor test plug attached to rear engine lifting loop, remove sensor plug and clamp by removing 10 mm head bolt.

5) Remove 3-10mm head bolts holding rear cam cover on to cam housing.  Put bolts in box or tray.

6) Lift off engine hoisting loop and place in parts box.

7) Rear cover now ready to be removed.  If stuck, pry gently against the two large projections at the top of the cover with a large flat blade screwdriver.

8) Remove old cork gasket and scrape off any residue.  Wipe clean with a lint free rag.  If necessary use a plastic scraper such as an old credit card.  The housing is soft aluminum so do not use a metal scraper.

9) Clean all parts and wipe dry.

10) Place lifting loop over housing, place new gasket on housing and install 1 bolt.  Hold by lifting loop and lower into place.  Screw in top bolt loosely, placing all 3 bolts before tightening completely.  DO NOT USE SILICONE OR AN OTHER SEALANT ON GASKET!  This gasket is meant to be installed dry.  I have seen too many engines have a failure because some glob of silicone plugged an oil passage.

11) Snug down rear cover evenly.  Do not over tighten.  Do not use Loctite on these bolts.

12) Reinstall sensor pipe and test plug on lifting loop if applicable.

13) Put away your tools and be happy with a job well done!

Subject: Re: MAF4 won't start  (IT'S ALIVE!) NOW OIL LEAK, 12/17/00

From: "David Floyd" kfloyd@cafes.net 

Yes the cam housing gasket, I could see it come out as I rev the engine. I know this should not be pressurized, so after reading Derrek's post about the breather hose and air stabilizer might be reversed, I swapped them. Now the hose close to the throttle body is connected to the venturi under the intake and the hose at the monster blow off is connected to the oil separator.

Went for a test drive and no leak!!!!!!!!

I have no instructions as far as the intercooler hard pipes, so I must of had the hoses crossed and was pressurizing the oil system????

Can you confirm these connections?

From: "John Anderson" blackbox@san.rr.com 

Subject: Re: cam tower (cover) Tightining & Loosening sequence, 7/1/01

Actually, if you set the engine at 45 after TDC you can bolt the cam housing

on, clocked at any position.

CAMSHAFT
From: cwhanlon@eai.com 

To: barry.lenoble@peri.com 

Subject: Cam seal leak. (long)

At the request of a few people, I'll put down my experience with replacing my cam shaft seal today.  I own an '89 944 turbo with the auto‑tensioning device.  The car has one Cam shaft. (8v opposed to 16v)

This is from memory, so bear with me...

I received the new seal yesterday.  It seems that Porsche has again updated the seal.  Hopefully this one works better than the last one I put in last fall.  I also got a new o‑ring and a new plastic (celaphane?) washer.

Here is a list of procedures in the order that I did them:

Remove turbo to intercooler tube.  Requires 17mm socket and regular screwdriver.

Remove airbox.  The intake tube (from fender) simply pulls out from the slot, you might have screws securing it to the airbox.  You need to loosen the clamp on the intake boot to the airbox.  Remove the top of the box.  Loosen/Remove the 10mm bolts holding the base of the thing down.  The whole box should come out.  You

do not need to separate the metal airflap from the plastic filter box.

Detach ignition coil wire from distributor.  Remove distributor (however leave the wires on it).  You'll need a stubby regular screwdriver.  To remove push the screws in and turn clockwise. 

Remove the rotor (6mm allen screw) and the plastic cover on the rotor.

Remove the upper front belt cover (6 10mm bolts).  Carefully pull it out from behind the P/S pump belt.  Remove the metal cover over the cam sprocket (3 10mm bolts).

Turn the engine so that it is at TDC, there are TDC markings on the cam shaft sprocket and the OT marking in the fly wheel housing port for TDC.

Mark the belts position on the cam sprocket, this is so you can put the belt on the exact same tooth as you took it off.

Loosen the auto tensioner (loosen (don't remove) the two 13 mm bolts on it) and carefully slip the belt (don't bend or twist it) off the cam sprocket.  You'll probably have to apply counter pressure on the auto tensioner.

Loosen the 8mm bolt on the front of the cam shaft, this holds the shaft that the rotor mounts on.  That shaft should pull out of the sprocket retaining thingy once you loosen the 8mm bolt.

Using a large wrench to hold the sprocket still (it fits on the hex bolt shape on the front of the sprocket)  loosen the 8mm triple‑square bolts on the front of the sprocket.  If you turn the sprocket at all, move it back to its TDC markings.

Pull the bolt and the sprocket retainer off the cam shaft.  Pull the sprocket off.  Remove the keyway thingy.

Now you can remove the cam shaft seal.  However if you want to replace the o‑ring and the thin plastic seal, and the other thingy (small donut), you'll need to do the following.  The following can be done, however it isn't the correct way to do this, to do this correctly, remove all the belts, pulleys and the rear cover.  I hold no responsibility for anyones mishaps...

Remove the two 10mm bolts holding the rear plastic cover to the cam shaft front housing.  Remove the 3 10mm bolts holding the front housing to the cam shaft housing.  Carefully pull the front housing off the cam housing.  The rear belt cover will flex as you pull it off.  Mine flexed enough to allow me to remove the

front housing.  If you get worried about rear belt cover, stop...  You'll have to remove the rear cover.

Wipe off old oil from all surfaces.

Remove old o‑ring.  Coat new o‑ring with oil, put on.  Put new donut in, no oil.  Slide thin plastic seal (covered with oil) over the cam shaft (coated with oil).

‑‑‑‑if you didn't remove the front housing you can still do the following‑‑‑

Remove seal.  These things are a pain in the butt.  I finally got frustrated and went over to the neighbor dude.  To remove this seal easily, insert a regular screwdriver between the inner lip of the seal and the front shaft piece, pry the seal out.  It took my neighbor 5 seconds.  This is one of those things that I was

afraid to try because I didn't want to screw anything up...oh well, nothing wrong with feeling foolish. 

Remove any divots formed by the previous person who changed the seal but felt that the seal wouldn't stay in place with out wedging the aluminum against it.  This is so the new seal will be able to put into to place relatively easily.

Coat inner part of seal with oil, coat metal piece with oil, slide piece into seal making sure the lip of the seal is facing outwards, the newer seals don't really have a lip, they have and edge that doesn't flip in or out.  Tap new seal into place on the front cam housing.

Put a layer of oil on all metal pieces, and put front housing onto the cam housing carefully.  Tighten the 3 10mm bolts to correct torque (I think it is 8 newton‑meters).  Tighten the 2 10 mm bolts of the rear cam cover to the housing. Put keyway on shaft, you might need to push the metal sleave back a little.

Put sprocket on, put sprocket retainer and bolt back on tighten to 70 n/m. (remember to hold the sprocket steady).

Carefully slide timing belt over timing sprocket in it's original position.  If you have accidently slipped some teeth, make sure that the OT mark is visible in the bell housing hole, and make sure the TDC mark is aligned on the cam shaft sprocket.  Tighten the auto ‑ tensioner down (~ 20 nm).

Rotate the engine one around to TDC again.  Make sure nothing is colliding inside the engine.  Loosen the two 13 mm bolts on the tensioner, press the tensioner down so it loosens the belt then let back up.  Retighten the two 13mm bolts.

Everything else goes back together reverse of taking it apart. christopher hanlon

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

From: Steve Timmins timmins@zebra.us.udel.edu 

To: dom_verger@email.msn.com, barry.lenoble@peri.com 

Subject: CAMSHAFT PULLEY REMOVAL

Pep Boys sells the leslie set for about $13.  You'll also need a 32mm (I think) box‑end wrench.

if you buy the better quality (porsche) front seal kit it will come with BS/Cam seals, o‑rings, cellophanes, 3 races (whcih actually wear, I was surprised, how does rubber wear steel?) and a new cam‑bolt.  You'll have to buy a crank seal separately, which seems well worth it while you have it all off.

If you decide to do the balance shafts, you'll need the BS tool, which I made using some angle iron and some 4mm bolts.

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

From: Doug Donsbach dld@nssolutions.com , 4/21/98

Subject: Re: Camshaft bolt...

To: michaeldu@hotmail.com  (Michael Durisseau)

> How do I get the camshaft bolt off so I can take off the camshaft gear?

‑‑‑‑‑‑‑‑‑‑ 

First you strip out the bolt with a 10mm triple‑square bit that you buy from Snap On, then you use a right‑angle drive attachment for your drill and drill the head off.            Doug

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: Re: Minor Oil Leak, 7/1/98L

From: dld@nssolutions.com  (doug donsbach)

Joe Mills wrote:

>I seem to have a minor oil leak coming from around the camshaft cover at the >rear of the camshaft housing. (86 951)

---------- 

Cork gasket aging problem. Simple job, get the outside clean before you remove the cover and clean the mating surfaces with brake cleaner and a shop towel. There is nothing under the cover to come flying out.

I use some of the Loctite Hylomar sealant on each side of the gasket but that is probably overkill. The bolts are 6mm. Normal torque would be about 6‑7 ft‑lb but if you use that you will probably crush the gasket from between the surfaces. Just tighten equally until you get about 50% gasket crush.

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: Re: Cam sprocket removal, 7/29/98L

From: "Clark Fletcher" fletch@twave.net 

>I am replacing (want to) the "O ring" behind the cam cover (leaking).  I need >to remove the sprocket.  I have everything off and I need to remove the bolt (12 >point).  Is it a standard thread, counter clockwise to remove?  And how do you >hold everthing to keep the cam from moving and the bolt head from rounding off. 

----------

If you look at the outside of the housing that the bolt is in, there are flats near the flange. Because of the lip on the distributor housing, you can't get a wrench directly on it. However, you can get the head of an open end wrench on the flats at an angle. You can hold it with enough force to allow you to loosen the cheesehead bolt. However, you really need someone else to hold the wrench on the flats while you loosen the cheeshead bolts.  These bolts are really bad for stripping, but there are a couple of tricks that will improve your chances for success. First take a small flat tip object and a hammer give the bolt a couple of firm raps around the outside of the head. I know it's a tight fit. Try a 1/4" drive extension. Then insert the cheese head tool into the bolt and tap it in with the hammer to make sure it is seated firmly in the bolt. When you start turning the tool with the ratchet, use your other hand to hold the head of the ratchet to make sure it doesn't tilt. The tool must stay inserted straight into the head of the bolt or it will strip. That's why you need to have someone else help you.  I believe the size of the flats on the bolt housing are 1‑1/4" or 32mm.

----------

The pulley is held on by the 'distributor drive' P/N 944 105 142 02, which is bolted with the 'cheeshead' 12 point allen bolt P/N 999 510 022 08.  The allen bolt is standard thread, counter clockwise to remove.

The distributor drive has flats for holding with a wrench. I'm not sure of the size, but it's large, like 32 or 36mm. You need one person to hold a wrench on the dist. drive, while you use a large breaker bar on the 12 point allen. Assume you're going to destroy the bolt when you remove it, so have a new one before hand.  Use one hand to hold the tool in the bolt, the other to loosen it.Barry Lenoble, barry.lenoble@peri.com

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: Re: camshaft o‑rings leaking, 8/16/98L

From: "Clark Fletcher" fletch@twave.net 

There is an oil seal (like a crankshaft oil seal) and an o‑ring at the front of the housing between it and the distributor housing. At the back of the cam housing there is a cork gasket for the rear housing cover. There is also a gasket between the cam housing and the cylinder head. The front seal and rear cover gasket are pretty common sources of leaks. Normally, sometime around every 50,000 miles or so they will start leaking and need replacement. The gasket between the housing and the head is not a very common source of leakage.

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

To: Terry Yancey tyancey@mindspring.com 

Subject: Re: Camshaft seal 

From: "Ezra D. Hall" ehall@btv.ibm.com 

On Thu, 26 Jun 1997 11:21:29 CDT Terry Yancey wrote:

> I recently replaced the balance shaft seals on my '86 944. Now my belts stay clean and dry. Life is wonderful. Well, I thought it was.  Now the camshaft seal is leaking.  Now I realize that I should have replaced all the seals while I had it apart but I didn't.  Why not, you ask?  Well, mainly because I couldn't figure out how to get the cam gear off.  So can somebody help me out here.  I mean, how do you hold the cam stationary while you remove the big nut that holds the gear on?  Also, how do you remove the seal? Can you just pry it out with a screwdriver? 

Terry, tyancey@mindspring.com, '86 944, '71 914 

----------

For the camshaft you hold it with a large wrench on the nut shaped shaft that the rotor attaches to. If you keep the cambelt on while you do this, and the camshaft accidentally rotates, you won't damage anything. The bolt is one of those cheesehead/star shaped 12 point deals. Make sure your wrench is of high quality, and is properly seated, or you can strip it out. Then remove the housing section the seal attaches to, this will allow you to replace the o‑ring, and that thin clear plastic washer in addition to the seal.

Ezra

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

CLEANING
I am enclosing an article I wrote on cleaning engines.

Why should you clean the engine compartment?  Rust prevention, early oil/fluid leak detection, early belt wear detection and cosmetics are among the prime reasons.  (There is a rumor that certain series of Porsches have a factory designed engine oil leakage feature to assist in rust prevention for the non‑galvanized rear quarter panels and trunk areas.)

To soften the grease and grunge collected on your engine compartment, start the engine, let it warm up for a few minutes and shut it off.  The proper cleaning temperature of the engine is warm but not hot.  If you can just hold your hand to the engine without burning it, then it is warm enough to clean.  As the engine cools to proper temperature, use the time to cover the few openings on a Porsche motor that dislike ingesting water.  The air intake/air filter, the distributor, the coil and the oil dipstick/breather are among the few sensitive areas.  Porsche builds an engine that is so water proof that it would probably run under water.

Use plastic baggies and rubber bands to cover the air intake/air filter(s) and the distributor/coil. Place a double layer of baggies over the air intake and secure with a couple of rubber bands.  Use a pair of two gallon size baggies to cover the distributor and plug wires around the distributor cap.

This may be difficult to seal, but the idea is to prevent significant amounts of water possibly shorting out the distributor.  If the cap is in good condition, it will be "waterproof", so this is only a preventative measure.  The coil is also waterproof, so baggies are again a preventative measure.  Check the tightness of the oil filler cap, the power steering filler cap, windshield washer fluid cap, oil dip stick, battery filler caps and all other engine compartment opening caps and secure baggies over them with rubber bands.  One area on 1983 to 1988 944s that is often overlooked, is the timing belt inspection opening on the cam gear drive cover (the silver metal base beneath the distributor cap). 

There is a 3/8" inspection hole at the one o'clock position.  There should be a rubber plug in this hole. About 40% of all 944s I have inspected are missing this plug.  If yours is missing, place a couple of baggies over the cam gear cover and secure with rubber bands .  (You could also plug it with your finger, but this will somewhat limit your reach.)  The best bet is to order a new one (924S/944/944T ‑ #944‑105‑131‑00, 87‑88 944S #944‑105‑131‑01) and pop it in.

Now that your engine is warm and sealed, spray the entire engine/engine compartment with a quality non petroleum based degreaser.  Try to start from the bottom and work up.  This way, you don't have the degreaser dropping on you as you clean the underside areas.  My two favorite engine cleaners are P21S Total Auto Wash and Wurth Citrus Degreaser.  I find that either of these two products will clean thoroughly, and not harm the paint or finish of the aluminum components.  One note of caution, all degreasers will remove your nice coat of wax.  If you get overspray on the waxed areas, plan on rewaxing.

Allow the degreaser about 3‑5 minutes to work and then use a 100% cotton towel or a SOFT brush to GENTLY brush the heavily soiled areas.  Respray and rebrush any areas that need additional cleaning.  Once the entire engine/engine compartment has been cleaned, rinse thoroughly with water.

There is a debate as to the optimum force of spray to rinse the degreaser. Some say a gentle spray is all that is necessary, while others advocate the use of a high pressure spray.  Use your common sense, the stronger the spray, the more likely you will get water in sensitive parts.  If all areas are properly protected, you should have no problems with a stronger spray.  If

any areas need additional cleaning, repeat as necessary.

Once the engine/engine compartment is clean, immediately remove all of your plastic baggies/rubber bands.  Dry any puddles and aluminum parts with a soft 100% cotton towel.  Use paper towels to thoroughly dry the battery (if it is in the engine compartment).  Start the engine and allow it to warm up.   This will dry the rest of the engine and evaporate any moisture that may have collected in sensitive components.

Once everything is dry and has completely cooled, you may wish to apply a coating of rubber protectant to the rubber hoses, rubber wires, plastic shields and rubber gaskets .  Meguiar #42 Rubber Treatment, Meguiar #40 Vinyl/Rubber Treatment, Sonax Rubber Maintenance Spray or Wurth Rubber Care Spray all work extremely well.  I do not recommend treating the underside of the rubber belts, as this makes them reluctant to turn their respective

pulleys, with somewhat interesting results.  (This is somewhat like waxing brake pads)

The painted areas of your engine compartment should be waxed.  If there are any areas that are difficult to reach, Sonax makes a spray wax that requires little buffing and offers excellent protection.  Spray a light coat on these areas and buff as much as possible.  Two thin coats are much better than one heavy coat.

If the aluminum areas are dull or have whitish corrosion, a mild metal polish will help restore the finish.  Two of my favorites are Wurth 21S Metal Finish Restorer Polish and Blue Magic Metal Polish.  Use a soft 100% cotton towel and work a small amount into the surface and buff out with another cotton towel.

Check the battery terminals, to insure that they are clean.  If not, disconnect the cables and clean both the cable terminals and battery posts with a wire brush.  Reconnect the terminals and retighten.  Wurth makes a nifty  Battery Terminal Spray that protects the terminals from corrosion and changes from yellow to pink if there is battery acid leakage.

All of the hinges, throttle cables, cruise control cables and hood shocks should receive a thin coating of non‑silicone lubricant such as Wurth HHS‑2000 Spray Lube.  Lastly, check all fluid levels, remove any stray baggies and you are finished!

Larry Reynolds, Car Care Specialties, Inc., (201) 796‑8300, carcaresp@aol.com 

---------------------------------------------------------------------------------

Subject: Re: Intake manifold clean up: chemicals or media blast? 11/9/00

From: Dennis Wilson DPW928@aol.com 

I used the type of carb cleaner that has the basket for soaking parts. Worked well on the aluminum and didn't stain or coat the metal. BTW it smells and burn like it has methylene chloride so wear gloves and eye protection when/if you use it.

Subject: Re: Intake manifold clean up: chemicals or media blast? 11/9/00

From: Dana944T@aol.com 

What I would recommend would be to bead blast it (mild abrasive...make sure to clean it out really good).  Then follow that with a phosphoric acid based cleaner.  Phosphoric acid is typically used as an aluminum brightener.

What ever you do: do not use a basic cleaner on aluminum.  

COMPRESSION / LEAKDOWN TEST

From: zmf@uwyo.edu  (Nick Fuzessery)

Subject: compression/leakdown tests

I was taught that the way to distinguish between bad rings or valve seals was to check compression, then add a little oil to chamber, and check compression again. If the compression increased, the rings were bad. If compression was low, and did not increase, the valve guides/seals were bad.

The rate at which maximum compression was reached was of less importance.  A further complication was that if there were considerable carbon deposits at the valves or seats, the effect would be similar to bad valve seals/guides.  Carbon deposits could also cause a leakdown test to suggest bad valve seals or guides. I would assume that 944 owners are less likely to suffer carbon deposits than the general population.  How close am I?

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑

To: ehall@btv.ibm.com 

Subject:  RE: Compression Test Basics

It is normal for the engine to take a few compression strokes to reach the compression test max value, usually the gauge will reach its max reading in 4 ‑ 5 revolutions. Remember to perform the test with a warm engine (oil temp of 80' C Min.), coil wire disconnected, and shorted to ground (to prevent coil/ignition ECU damage), throttle plate (WOT) open ‑ yes that last one will affect your readings! 

The first gauge reading should be about 75% of the Max end reading. All I meant to say that if your motor takes 8 compression strokes before you get that Max reading ‑ something is worn out on your motor. In four to fivestrokes, you should get the Max compression reading. 

If your readings are low, or they take more than five strokes to reach Max, you might want to do a "wet compression test" or a "leak‑down test". 

A wet compression test is when you add a little amount (a table spoon full) of oil into the cylinder and then re‑ do a compression test. The oil will help to temporarily seal any worn rings ‑ boosting the measured results.  Little or no increase in the compression readings would indicate leakage elsewhere, probably from valves, or a failing head gasket. 

A leak down test ‑ will use a special tester and a supply of compressed air, each cylinder is pressurized. The gauge will show a percentage of the air leaking out of that pressurized cylinder. Generally a good reading is from 0‑10% leakage, 11%‑15% marginal wear, and anything over 15‑20% it's time to consider a rebuild. Snap‑On sells leak down testers from about $160, I've seen some for even around $100 for a kit. 

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: Compression test, 3/13/00

From: Roger Ellingson RELNGSON@aol.com 

Charles Major asks:

<< Does the coil wire have to be removed and grounded when performing a compression test on a 944S?  Is the test best done with a cold or hot engine? >>

And Dennis replied:

<< Removed-no, grounded-yes, temp-warm. Also, you should pull your fuel pump relay so no fuel is injected. >>

----------

If Charles is asking about the wire from the coil to the distributor, then it should be removed to prevent the engine from trying to start. There is no need to ground it. If he is talking about the 12V lead to the coil it would be financial suicide to ground this because the DME will be damaged. Pulling the fuel pump relay will deactivate the pump and the DME and is the correct solution.

Subject: Re: Compression test, 3/12/00

From: John Anderson blackbox@san.rr.com 

Just pull the coil wire, set it aside...no need to ground anything....remove all plugs (not just one at a time on the cylinder your checking), keep the throttle plate wide open. Its best to perform the test on a warm engine...let it warm up to operating temp before doing the above.

CRANKSHAFT
From: JSmaardyk@Sperry‑sun.com 

Subject: Re: Crankshaft Leak

To: piano‑roll‑one@worldnet.att.net 

Neither the oil pump nor the oil pan need be removed to replace the front main shaft seal.  However, the pulley on the main shaft does and the bolt securing it is a bear to remove.  I ended up removing the radiator to make room for my impact wrench.



John ('89 944, 2.7l)

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑---------------- 

From: "George Beuselinck" georgeb@mhv.net 

To: LarryJMU@aol.com 

Subject: Re: Crankshaft pulley wheel came off

Yep, fairly common problem when the bolt is not properly tightened, especially after the water pump is replaced.

Get a new bolt, a flywheel lock, and put a s**tload of torque on the longest breaker bar (and a cheater bar) that you can.  George Beuselinck, georgeb@mhv.net

----------

The correct torque for the 944 crankshaft bolt is 154 lb/ft 
Dave

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

From: Bill Shook skydven@ibm.net 

Subject: Removing crank bolt ‑ solved

Ok, on my next order of Porsche parts from Anywhere Inc.  I'll get that flywheel lock that so many of you suggested.  I received an email from Dave first, and it said 'Don't worry about the case' and use a big screwdriver.  I immediately jumped for joy and ran back to the garage.  After inserting the girlfriend under

the several thousand pound automobile and assuring her that it won't fall on her unless I will it to, she held the 3/4" chisel (hardened better than a screwdriver) in the teeth of the flywheel and around front I went.  My only concern was the breaker bar.  Actually it's more like a breaker twig.  Only about 8 inches long and put over my 1/2" socket wrench I was a bit skeptical as to

being able to put enough force on it.  BUT, I slowly increased pressure and just before causing a hernia, it came off.  Call me lucky, no call me deserving, if you knew what I went through to get that damn lower balance shaft pulley off you'd say I deserved a break too. Anyway, as I promised, Dave you are a genius. As well as Ezra, Stu, Jim, Chris, and Frank.  Thanks all for your input.  I will buy that flywheel tool, if for nothing else than piece of mind and keeping the girlfriend off the floor.  (wait a minute)  Dave, I showed the girlfried your response and she read my proposal to offer her as reward.  She gave me a funny look and said 'Fine, have the ones who respond forward a resume and I'll choose your replacement.'  So, uh, well send in your info and we'll see if she bites.  She does hold a screwdriver very well.  

Bill, 85.5 944 

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

From: Kevin Gross kgross@connact.com 

Subject: re: Crank oil seal removal

This is done without removing the oil pump.  You need to take off the cam belt, then the crank pulley bolt and pulley.  The seal you want to replace is a radial oil seal installed in the front of the oil pump.  While you're in there, check the condition of the metal sleeve on which the oil seal rides.  If you can catch your fingernail on a groove worn into it by the seal, you should replace the sleeve.  This is normal, btw.

Kevin

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

From: debequem@rcinet.com 

Subject: Crankshaft pulley

To: raptor22@gte.net 

Having done a few of these now I can offer two thoughts.  First is use a hefty breaker bar and a 5 foot pipe from the top.  The problem with this approach is that the fan housings are very close and could get hit by the pipe when it cuts loose.  If you have a lift you can attack it better from the bottom.  I use the breaker bar to get it started, but have a Craftsman 1/2" ratchet that I use to finish the job with my 5 foot pipe.  My reasoning is that the initial effort requires more torque, so I use a good breaker bar, but the bolt still needs to be cranked further before it will get loose enough to use a standard ratchet without the pipe.  The ratchet allows you to easily regroup and pull again as each pull only allows for about a 10 ‑ 15 degree swipe.

The second method can be done from the bottom.  I have used a short 2 ‑ 3 foot pipe on an old ratchet (Craftsman are great if you snap it, get another free) and use my floor jack to push it.  This saves some personal effort on your behalf.

Remember, the bolt is a standard fastener and requires anticlockwise rotation to remove it.  Use a good flywheel lock (available for $20 from your dealer) and crank away.   Marv

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

From: raptor22@gte.net 

I wanted to thank everyone who made suggestion to me on the stuck crankshaft bolt problem. For some reason I was in a fog about how to get it off, probably because I broke the cam gear, then after having a beer and settling down I realized what I did when I had my shop.  A very easy way and possibly one on the safest so I'll post it to the list.

1) Removed anything which is obstructing the immediate area in front of the bolt. ie electric fans, hoses, wires.

2) Do not jack the car up or jack it very little (very important).

3) Use a penetrating lube on the bolt 1 hour before hand, uses very liberally 

4) Using a 1/2 breaker bar and socket attach to the bolt, thus wedging the bar against the floor (in my case a 3 foot pipe was also attached to the bar so I could wedge it hard.

5) Then tap your engine. I know sounds incredibly simple but since the engine rotates in a clockwise direction and the nut/bar is stationary, and the starter, which has well over 500lbs of torque rotates the engine it breaks free the bolt unscrewing it.

Obviously you want to disconnect the coil prior so your car doesn't fire, as well as not removing the timing belt so everything remains in synch. 

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

From: debequem@rcinet.com 

To: eyecare1@datastar.net 

Subject: RE: crankshaft seal leak

Your seal, if I understand the problem correctly, can be replaced with the engine in place.  However, you need to remove the cam and balance belts first.  So I would replace all rollers and seals as well.  Be forewarned that the seal might not be the real source of your leak, so inspect everything carefully.

The above repair will take you a full day and require the P9201 belt tensioning tool and all the other associated goodies that go with it.  Farming it out might cost you $300 to $500 (or more) depending on who does the job.  That might pay for all the tools if you do it yourself!  And you will still need to have the belts retensioned in 1500 miles.  Most shops charge additional charges to do that.


Marv

---------------------------------------------------------------------------------

From: "Ezra D.B. Hall" ehall@btv.ibm.com 

Subject:  Oil Pump/Crank Shaft Seal removal?

Current state:

o All Front suspension removed, including steering rack, engine shield, etc..

o Front Faring Removed

o Bumper removed

o Radiator and Air Conditioner Condensor removed

o Water Pump, Air Cond. Compressor, power steering pump, cam & balance shaft belts, rollers, housing, etc. removed.

o The housing which holds the Upper and Lower Balance shaft seals removed. Both Balance shafts have about 0.05" of play.  Is this ok??

The balance shafts are still in their housing, and the plain bearing on the inside is the only one on the shaft.  Obviously this is a big lever, so the actual play on the inner plain bearing is not 0.05".  

    <‑‑‑‑‑‑‑‑‑‑‑Still in Case‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑>

                               +‑‑‑+    +‑‑‑+

                               |   |    |   |

 +‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑+   +‑‑‑‑+   +‑‑‑‑+

 |         Balance Shaft                         |  

 +‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑+   +‑‑‑‑+   +‑‑‑‑+

                               |   |    |   | 

  ^                            +‑‑‑+    +‑‑‑+

  |                                   ^ 

  |                                   ^ This is about where the 

  |                                     inner plain bearing is on 

  |                                     the balance shaft.

+‑0.025" play on end of balance shaft where balance shaft gear attaches.

I could not find any info in the workshop manuals as to when the balance shaft bearings need to be replaced, they just show the procedure..  Any advice?

o The Crank Shaft seal is the only one that was leaking, but I am replacing all of them while I am at it, along with the races (ZIMMS kit).  I now need to remove the crank shaft seal.  to do this,  I need to remove the oil pump housing.  In both the Haynes, and the workshop manuals, they show that it is necessary

to remove the oil pan to remove the oil pump housing&crankshaft seal.  My question is, is it ok of I just loosen the oil pan enough to remove the oil pump housing?  I think I can access all of the oil pan bolts without removing the crossmember.  If I do this, will the oil pan leak? (The assembly process usually would inlude the application of a sealant to the oil pan gasket, so I am concerned that breaking the existing seal, and then re‑tightening without cleaning and re‑applying sealant will allow oil leaks.)  Otherwise, I will need to rent an engine hoist.

Ok, now that I have the engine very accessable, anything else I should do?  Here is what I am replacing..

o rebuilding right A‑arm, replacing cracked left A‑arm with used o Tie Rod ends

o Wheel Bearings, seals

o rotors 

o brake pads (mintex)

o Balance and Cam shaft rollers

o Balance and Cam shaft seals, o‑rings, and races

o crankshaft seal, crankshaft bolt

o cam, balance, power steering, and air cond./alternator belts

o Camshaft Bolt

o Cap, Rotor, and Rotor gasket

o Misc. Strut mount hardware

o De‑greasing all parts, and generally checking things out..

o Left and Right window squeege

o Door handle gaskets

o Mirror gaskets

I would also like to replace the valve guide seals.  There was recently a short thread on doing this without removing the head.  Has anyone done this?  The two suggested method seems to be: use compressed air to hold the valve while removing the spring and installing the new seal.  I have looked in the automation and

Tweeks catalogs, but can not find a suitable valve spring compresson tool to use while the head is still on the block.  Any suggestions for such a tool? 

Ezra Hall (ehall@btv.ibm.com), '86 Guards Red 944, '87 Engine

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

From: Qassim Moolla qmoolla@gpu.srv.ualberta.ca 

Subject: Stuck crank shaft bolt....('89 951)

I was in a similar predicament some time ago and a mechanic friend suggested that one can remove almost any bolt by the following method:

1) Use the appropriate tool (to start with)

2) Get a 2 to 3lb sledge or deadblow hammer

3) GENTLY TAP TAP the appropriate tool (TAPPING is the operative word and not hitting hard blows)

4) This could take as much as 15 minutes but you will eventually loosen the stuck bolt.

Worked for me (I am a sceptic from way back) apparently the accumulated energy from the repeated tapping blows slowly loosens the bolt.  There is also no damage to the fastener because you are not applying a huge force in one instant. Give it a try and let the list know if it works. 

---------------------------------------------------------------------------------

To: jefffischer@ibm.net 

Subject: RE: Oil seal replacement

From: "Ezra D. Hall" ehall@btv.ibm.com 

I believe you can remove the oil pump seal with one of those oil seal pullers available at your local auto parts store.  Also, if you do decide to remove the oil pump, you will need some of that magic anaerobic loctite 574. When doing ours, I spent a lot of time cleaning the old loctite 574 off the pump and block. Since then I have read that old loctite 574 doesn't need to be removed as it is dissolved by application of new loctite 574. 
 Ezra

‑--------------------------------------------------------------------------------

From: JSmaardyk@sperry‑sun.com , 4/22/98

To: michaeldu@hotmail.com 

Subject: Re: Front Crankshaft seal

I replaced the seal on my car two years ago without incident.  I discovered a little 'trick' for the reinstall.  First, be sure that you are installing the seal in the proper orientation.  The section of the seal looks like a U on its side.  A spring is visible on the inside of the U.  The open side of the U faces the engine and the flat side faces forward.  It can be a little tricky to install the seal because it must slip over a sleeve on the ID.  After lubing the seal hold it up against the lip of the sleeve.  Then use a small wooden stick (from a Q‑tip or toothpick) to work the inner lip of the seal over the sleeve.  Basically you rub the stick around the ID to move the lip over.  Finally, seat the seal with a suitable socket so it is orthogonal to the shaft and recessed properly.  Of course, before installing the new seal be sure the sealing surfaces are clean and smooth.


John

---------------------------------------------------------------------------------

Subject: Fwd: crankshaft pulley, 7/10/98L

From: Jim Demas JDemas@earthlink.net 

I changed my waterpump without taling the crankshaft pulley off... by turning the back shroud for the timing belt into a two piece part, rather than a single piece.  I cut the shroud with a very find blade so that the portion near the cranskshaft could remain as is without the removal of the pulley... and the rest comes off now.  The shroud has no less protection than before for the belts... and makes the job better to do.  Also, I have never liked pulling crankshaft pulleys... as in cars that have a few miles on them I believe you can tweak the main seal just a bit when torquing the pulley back down.  I have never had cars with main seal leaks... and I want to keep it that way.

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: Re: crank shaft pully bolt, 7/10/98L

From: "Clark Fletcher" fletch@twave.net 

A 24mm or 15/16" socket works equally well.

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject:  Crankshaft seal

Buy a flywheel lock, costs about $40. Remove the starter, bolt the flywheel lock on. You can then apply the 300 ‑> 800 ft‑lbs it will take to remove the bolt. Haynes suggests use a screwdriver or punch in place of the flywheel lock, RESIST the TEMPTATION, buy the flywheel lock! When you remove the crankshaft bolt, make

sure you use a good quality socket, and LOOOOONG breaker bar. I removed the oil pump to remove the seal. However, this is not what I recommend because you have to lower the oil pan, clean the oil pump surfaces, and reinstall with Loctite 574. Not much fun.... You could use a screwdriver, but I would recommend a seal

puller made specifically for the job. I have never used one, so perhaps others can give you advice on that.  
Ezra

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: Front crank o-ring, 5/17/99L

From: Don Istook istook@airmail.net 

I would much appreciate your advice regarding a leaking front crankshaft oil seal on my '87 Porsche 944S.  I just replaced the oil seal due to leakage but the leak seems to be just as bad.  I am sure it is from the crank, not the balance shaft seals.  I have since been told that I should have replaced an O ring but I did not find one when I tore the front of the engine down.  I presume the O ring is to prevent leakage of oil from between the oil pump drive spline tube and the crank itself.

What I need to know is, where exactly should the O ring be?  Does it fit between the front of the oil pump drive spline tube and the crank pulley, or do I have to remove the pump drive spline to find it?  If so, how do I remove the oil pump drive spline tube - does it simply slide off the crank once the pulley is removed?

----------

All 944/944S/944Turbo/968 have an o-ring between the front cam gear pulley and the oil pump drive gear.

When you pulled off the front crankshaft pulley and the cam gear pulley, the next thing in line would have been a flat supporting washer...behind that is the round sealing o-ring (P/N 999 707 283 40), and behind that is the oil pump drive gear itself.  If the o-ring is missing, it will leak oil.  It is not necessary to remove the oil pump drive gear to replace the sealing washer.  The oil pump drive gear does just slide off of the crank, but you have to be sure and seat it correctly if you pull it off.

Subject: Re: 944 front crankshaft seal technique, 1/19/01

From: Doug Donsbach dldonsbach@mindspring.com 

Mark Ford wrote:

<< As in, WHAT IS the technique to get this seal (part number 999.113.331.50) to seat? After trying wedging and prying it for a while, I attempted to ease it in by fabricating a tubular sleeve from sheet metal to keep the inner, flexible portion of the seal compressed. I STILL managed to bend up the seal (got an extra - whew). How do you prevent the flexible inner portion from binding up on the edge of the metal race that's around the crank?

----------

First, you remove the oil pump drive sleeve from the crank. Then you wrap a turn of plastic tape around the non-splined end. Apply a little oil to the seal lip and slip it over the tape. Remove the tape, slip the sleeve over the crank and tap the seal into place with a large socket or a small block of wood, working slowly around the circumference.

Subject: Re: Porsche Fasteners --> some tricks, 12/29/01

From: JoeJack951@aol.com 

My first three attempts at removing crankshaft keys took about 8 hours combined. The next two took about 2 minutes if that. 

Here's how to do it (you'll never fear that key again):

Go buy a pair of end cutters (like wire cutters but with the sharp edges on the end instead of the sides) from Sears for about $8. Grab the key with the end cutters and rock it out. It will come right out every time without doing any damage to the key.

Subject: RE: Timing mark "TDC", 3/6/02

From: "Mike Oberle" moberle@afnetinc.com 

And keep in mind that the keyway in the crankshaft will point toward the

camshaft when at #1 TDC.

ENGINE MOUNT

From: tbk@sn.no  (Thore Bjerklund Karlsen)

Subject: Re: Engine Mount measurement

kalikars@mindspring.com wrote:

>To measure 944 engine mounts it is done in the car, from top of mount to the >bottom. If the measurement is 67mm or less, the mount is bad.

---------------------------------------------------------------------------------

Subject: Re: Crossmember removal, 7/4/99L

From: Doug Donsbach dldonsbach@mindspring.com 

Jim Cooper wrote:

>Is it necessary to remove the steering rack from the crossmember to be able to >lower the crossmember enough to remove the pan?

----------

Timely question, I just finished doing this on my 951. Leave the rack bolted to the crossmember. After lowering the crossmember a little, remove the two M6 bolts/nuts that secure the small diameter hard P/S line to the crossmember.

Remove the large hollow union bolt at the P/S pump. This gives enough slack in the lines to lower the crossmember completely and rotate the left side towards the front of the car. After that, the pan is yours.

ENGINE REMOVAL
From: Jim Richmond 951fireball@compuserve.com 

Subject: 944 rebuild?

> 1) How hard is the removal/installation and dismantle/reassembly of a 944 >engine for a back yard mechanic with some engine experience?

----------

Welcome to Engine Removal 101.  For those of you who do not want to spend the better part of the next quarter under der Porsche, the old professor suggests purchasing another Porsche.  Part out the blackflag special and buy another track car.  The flat rate book lists R&R for 944 turbo overhaul at 130 hours.  Double that and you may still not have it back in.  Your N/A may take a few less hours but notice I said few.  It is not hard and most shade tree mechanics can do the job.  The only problem is that when we finish, we are too old to drive the car.

If you do not currently own a complete set of universal sockets and wobble extensions in both 1/4" and 3/8" plus a small pile other necessary tools, you will shortly and Sears or Snap‑on will have a record year. 

---------------------------------------------------------------------------------

Subject: Re: final engine removal help, 6/3/98

From: "H Clark Fletcher" hcfletch@duke‑energy.com 

Hopefully, I can help answer your questions.

>1. The steering U‑joint needs to be disconnected and Haynes is very vague on >this.  Do I just force the center out with a punch(ie nail) or is there >something that needs to be removed, unbolted, or loosened first?

----------

There is a bolt that goes through the steering U‑joint that has to be removed before you can separate the U‑joint from the shaft on the steering rack. Then you should be able to take a punch and hammer and drive the U‑joint off the shaft. Be careful because the shaft on the steering rack is splined and you don't want to damage the splines. Because of the clearances, you may not actually be able to get the U‑joint completely off the shaft until you start to lower the cross‑member.

>2.  Do I need a special tool to remove the tie rods.  Haynes mentions a pickle >fork?  Is there another way to release these to drop the engine or should I just >go buy the tool?

----------

There are a number of tools use for suspension components. However, you need a tie‑rod end tool. There are also Pitman arm tools and ball joint tools, but the opening is too big on them. You can buy a cheap tie‑rod end tool at Auto Zone, Advance Auto, or PEP Boys for under $10.

>3.  Finally, to actually lower the engine, do I just hook the hoist to the loop >on the back of the engine and support the crossmember with the jack, unbolt and >lower?  How do I get the driveshaft off/out of the torque tube, just lower it >or does it need to be manuvered forward?  Then, do you just muscle it off the >jack and onto the floor to slide out?

----------

There is a lifting eye at the back of the engine on the passengers side and the front of the engine (next to the alternator) on the driver's side. It must be supported from both to balance the engine during removal. You need to have the hoist positioned from the front of the car. The hoist has to be able to slide away from the front of the car to get the engine out. Once you have the engine supported by the hoist by both lifting eyes, you then remove the cross‑member with the steering rack still attached to it. To do this you first disconnect the steering linkage disconnected from the steering rack (which you're working on now).  Support the cross‑member with a jack from below. Remove the motor mount bolts. Remove the bolts that attach the cross‑member to the body. Lower the cross‑member from the car.  Slide the cross‑member and jack out from under the car. Assuming the torque tube bolts are already removed and all lines and wiring disconnected, you're now ready to lower the engine from the car. You can remove the engine with the alternator attached, but if you do not remove it, the oil filter must be removed. Pull the hoist away from the front of the car until the engine is as close to the AC condenser as possible. This will separate the engine from the drive shaft and should provide enough clearance to lower the engine past the end of the drive shaft. You may have to alternate between lowering the engine slightly and pulling it forward to get the clearance from the end of the drive shaft. This is a good time to make sure there's nothing that's still attached at the back of the engine compartment. Slowly lower the engine to the floor. Once the engine is on the floor disconnect the hoist and slide the engine out from under the car.  The front of the car has to be raised pretty high to get the engine out.

---------------------------------------------------------------------------------

Subject: Re: Engine removal, 8/22/98L

From: "Clark Fletcher" fletch@twave.net 

The motor can be pulled from the top. However, you'll find that it is much more difficult than removing the crossmember and dropping it out the bottom. The engine, torque tube/driveshaft and tranaxle are installed at the factory from below. That's the reason that the factory manual and the Haynes manual tell you to drop the engine. If you do remove the engine from the top, in addition to removing the hood, you'll have to loosen the power steering rack from the cross‑member and drop it down low enough to be able to slide the engine forward off of the driveshaft. The headlight operating mechanism will have to be removed. The heat shield around the master cylinder area will probably have to come off along with the steering linkage back to the firewall. Even with all this removed, the front crossmember (above the radiator) may present a problem. I recently removed my '86 Turbo motor from below. It was actually much easier than I expected. The hardest part was getting the front of the car high enough to slide the engine out from under it.

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: Re: engine removal.. follow‑up, 8/23/98L

From: Miles Smith MILES@HARBOURCOURT.COM 

Okay... I successfully removed my engine from above rather than from underneath today!!!  ... and because the head was already off, I didn't even need to remove the hood!! However, it's not an easy task, here's the scoop...

You still have to take apart the suspension/steering to drop the cross brace since there's no way to get the oil pan over the steering assembly. I actually ended up removing the oil pan before removing the engine, just to minimize the clearence headaches. Actually, the nice thing about diassembling the front end anyway is... now I have an excuse to rebuild the a‑arms and generally replace the suspension bushings all around.  Anyway, the job was a little frustrating when I realized I had to take

apart the suspension but once apart, removal was a breeze.  I rented an engine hoist for $30/day, and I found a 750 pound capacity engine stand at Auto Parts Club for $39.99.

'87 944 N/A still waiting for a new engine. :}

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: Re: Ant tips or tricks to pulling the motor? 2/4/99L

From: "Clark Fletcher" <fletch@twave.net>

http://www.geocities.com/MotorCity/Garage/3192/engremv.html

Subject: Engine Removal, 9/6/99L

From: jwade@bellsouth.net John Wade

It's out! I pulled it from the top. Removed the 9 flywheel bolts through the starter opening. Removed the intake manifold to disconnect the sensor wiring. Removed the exhaust headers on 2& 3 to access the motor mount bolts. Removed the bellhousing bolts (3 came easy and one took over 2 (expletive deleted) hours) Did not remove the hood. Everything else was pretty much per the 944 FAQ and Haynes instructions. Did not remove steering rack, sway bar, power steering pump nor support beam. Also did not remove the transmission.

----------

Just curious, how are you going to center the clutch in the pressure plate?

George Beuselinck, mailto:gb944@mindspring.com
FLYWHEEL
To: Michael Stewart Fields mikef1@abts.net 

From: mtcarrera@mcn.net  (Dave Cooley)

Subject: Re: Flywheel bolts.

>I'm currently replacing my clutch and I'm almost ready to reassemble.  My >question is, when reinstalling the flywheel (I had it resurfaced), should I use >new bolts?  Should I use anti‑seize compound on the bolts?

----------

Replacement is not required by the factory manual.  Threads should be lightly lubricated with something slippery, like engine oil.  Several opinions held by our members regarding anti‑seize.  Personally I think anti-seize is fine in areas subject to corrosion and/or moisture.  I have never considered flywheels to be one of these.
Mike Fields, '88 944 Turbo S

---------------------------------------------------------------------------------

Subject: [racing] RE: idle hunting prob w/ ATE MAF & lightwt flywheel, 4/19/00

From: "Todd B. Serota" tserota@primenet.com 

<< I just had a lightweight flywheel and an Autothority MAF kit installed on my car (including a modified idle stabilizer) the car is noticeable faster and a lot more responsive, however the one minor "problem" is that occasionally the car enters a state where it hunts for idle. Previous to installing this, the car idled happily around 800 rpm but now it normally idles at 1200 which is way too high ... when the car "hunts" (which it does only does occasionally usually after being on the track) it oscillates between 1200 and 800 repeatedly, cycling the ignition clears the problem, also occasionally this is associated with a transient "check engine" light ...

I've had confusing responses from Autothority and the company I purchased this kit from so I wondered if anyone on the list had suggestions for the cause and more importantly a cure? >>

----------

Usually, when you put in a lighter flywheel you also need to put in a different chip to compensate for the difference.  From your description, it doesn't sound like you did this.  However, Autothority surely would have told you about this, especially since they'd have an incentive to sell one to you!

Subject: [951] RE: pressure plate bolts, 1/31/01

From: "Keith Belcher" kbelcher@dosterconstruction.com 

Upgrading to the deeper head Allen is a common practice. Your supplier did right for you, and you did not even ask. One caveat though. Be sure they are the same length as the old bolts.

GASKETS & SEALS

From: DON ISTOOK istook@flash.net 

To: fred@biosgroup.com 

Subject: Re:  Intake gaskets

To remove old intake gaskets...razor blade off all you can of the old gasket (put rags into the intake first).  Go to a tool company, hardware store, etc. and buy a rotary bit that accepts a scotchloc abrasive pad (like scotch brite).  These come in various configurations.  3M is a brand name that sells these.  Put this bit in a slow or variable speed drill (we use die grinders) and scour away, just like cleaning your pots and pans in the kitchen.  Does'nt affect the aluminum. Blow off the residue, clean the mounting surface with brakeclean or solvent

...you are ready to install the new gaskets.  Do not use sealant on the new gaskets.

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

To: skydven@ibm.net 

Subject: Re: oil pan gasket ! 

From: "Ezra D. Hall" ehall@btv.ibm.com 

Welcome to the world of aged rubber. I replaced all of the gaskets, o‑rings,etc.. on my engine last winter, all needed replacement. To get at the oil pan gasket, you MUST remove the crossmember, which supports the engine, and has the steering rack attached to it. I made an engine hoist that rests on the strut braces, let me know if you are interested in the details. Other items that will need to be removed: engine shield, flywheel shield, balance belt cover, engine mounts...Have fun!
 Ezra

---------------------------------------------------------------------------------

From: "Alyn Fendley" fendleyav@classic.msn.com 

Subject: Seals

Can anyone identify which seals the following are, they are engine (front end)

KACO DG 32.47.7RF01

KACO DG 30.47.7R02 also with 999.113.282.40

radial oil seal for the upper balance shaft

16‑valve car's cam shaft

Both have rotation arrows

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: re: Rear main seal removal, 7/28/99L

From: Davidjalai@aol.com 

I drilled a small hole in the steel lip of the crank-seal. Then I used a seal puller tool. I bought this at a regular auto store.

This seal remover tool is made by; Lisle. It looks like a T-shapped handle. Its about 14 inches long, with two different claws on the ends. Cost about $15.

I broke three Snap-On screwdrivers before going out and buying this seal remover tool! BUY ONE!  That crank seal is one tuff $#@&!  I could NOT pry the old one out! You HAVE to use a seal remover tool!

To install the new seal...  I put a coating of KY-grease, on the crank-seal and used a appropriate sized plastic pipe (the SAME SIZE) as the seal face, to drive it FLUSH with the block. Be careful... because YOU CAN drive the seal too far in!

Also: USE ALL NEW BOLTS when doing the clutch! That means for the flywheel AND the pressure plate! This will add another $65 in bolts - but its worth the peace of mind!

Subject: Cam Housing Plug

From: zcampozano@minolta.com 

I thought this would be of general interest since I think most of our vehicles did not come with this part from the factory.  There is a small hole on our (I think) distributor right next to the distributor cap that should have what is called a Cam Housing Plug, part #944-105-131-00.  It costs only $1.63 but from what I understand, it is definitely worth having.  My friend (another Porsche 944/951 owner) was advised by his mechanic that if water gets into this hole, it could mean a *lot* of trouble for our engines.  It's unlikely that water will ever get into this hole, but it is better safe then sorry.  From what I understand, this plug did not come on our cars from the factory and was made later on. 

Subject: Front Engine Seal Kit, 4/7/02

From: "Mike Concordia" mconcordia@msn.com 

I recently did this job and though I didn't buy the seals from Vertex (I have bought many other things from them), you need to be sure the kit comes with the metal spacers.  There are 3 of these, one each for the two balance shafts and one for the cam shaft.  They are the part that the seal lip rides upon and most likely, your originals have grooves worn into them by the seal lip.  If you put in new seals with the old grooved spacers, you can end up with a leak worse than what you started with (ask me how I know).  I would also recommend you replace the oil pump drive sprocket for the same reason (the crankshaft seal lip rides on this removable part).  Zims sells the kit including spacers and the sprocket separately.  The prices were good considering that all o-rings, seals and spacers are included.  Good luck.

Subject: Re: Properly sealing of various covers, pan, etc... 3/6/02

From: "John Hajny" REDL944@aol.com 

A lot of people will tell you to NEVER use sealant on gaskets. That is the safest bet when dealing with others who don't know the subtleties of this process, and is usually the result of seeing so many people screw it up.

Sealant can be used successfully on all surfaces if proper procedure is followed. The reason why people have trouble is they seem to think they need to use the whole tube to seal one component. Then they CRANK the bolts down and... no wonder the gasket squirts out! I can just see the mayo all over their faces after they've just built a big sandwich or the tooth paste as it foams out of their mouths in torrents!

The key is to use only the sparest amount of sealant on both sides of the gasket. Enough to just fully coat the surface IS ENOUGH. Then you simply lightly snug the bolts down and let the sealant set up a bit (5-10 minutes) before final (NOT over)tightening. A 1/4" ratchet employed with the fingers only is sufficient. This will keep the gasket in place, especially if you have some situation that requires more sealant like warped our gouged pans. Incidentally, many leaks can be prevented by resurfacing careless gouges in mating surfaces with some JB Weld and a small file.

As for your seals, a $35 seal kit is cheap enough. Although they are surely fine if you disassembled everything carefully, why not do them while you're there? The bearings are a little over the top though. Unless you biffed them or see damage, I wouldn't worry.

Subject: RE: Rear main Seal 1983 944, 8/13/02

From: "Under Pressure" underpressure@attbi.com 

Truth is, the rear main seal is not all that difficult to remove or replace, in fact, the most difficult part is getting to it. While there are specialty tools available for the removal and installation of the new seal, neither is "required" for a successful removal or installation, however, there is nothing like using the right tool for the job.

Removal "can" be done with a flat head screwdriver, small pry bay, offset screwdriver, heck, there are many things you can use to remove the old seal, but use caution. I would highly recommend buying an inexpensive seal remover from Sears, Autozone, or Pep Boys.

Installation can be done by aligning and rough fitting the seal then gently tapping the seal into place with a brass drift (or equivalent) <--- Although this is not our standard practice, it will get most folks by in a pinch. While you are there, I suggest replacing the pilot bearing also.

If you need a source for parts, please feel free to contact us and we can supply you with the parts you need - Of course there are other great sources for parts on the Rennlist also. We welcome your questions and look forward to hearing from you.

Subject: RE: Engine Coolant drain plug? 8/22/02
From: "skip@tech-session" skip@tech-session.com 

<< Ok can someone give me a better description or picture than the Hayes manual for the engine block drain plug for the coolant? >>

----------

Under the #4 exhaust manifold output (discontinued in 89)

Subject: RE: Sump gasket positioning, 10/4/02

From: "George Beuselinck" georgeb@944ecology.com 

<< Just finished the rod bearing replacement drill. The dental floss technique works very well for retaining the gasket in position. Neat trick! It seems as if the rear part of the gasket slid into the groove in the block but how can I confirm that? Some judicious "joggling" seemed to nestle it in place but is there any way to verify this? I don't relish the prospect of the "6 qt. seepage test", particularly given the labor involved in gaining access. >>

----------

Try pressurizing the crankcase by using an airgun in the oil dipstick tube. If the crankcase pressurizes, then it is a pretty good indication that the rear pan 

gasket is sealing...

HEADS
From: GUENTER@ppcom.de 

Subject: Re: Torque specification cylinder head

>I am in the process of reassembling my engine (924S 1986, euro spec CR 10.6) but >I can't find the torque settings for the cylinder head nuts in the Haynes >manual. Could someone with the factory workshop manuals please email the torque >settings?

----------

You have to fasten the cylinder head nuts is 3 stages:

stage 1:
20 Nm

stage 2:
50 Nm

stage 3:
90 Nm

This are the torque settings for the 2.5 liter, 8 valve head from the 944.

Guenter

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: RE: Head nut torques, 6/21/98

From: "George Beuselinck" georgeb944@popline.com 

The original specs for head nut torquing are:

1) Stage 1 20 Nm

2) Stage 2 50 Nm

3) Stage 3 85 Nm

4) Leave head torqued for 30 minutes in Stage 3

5) Stage 4 in torquing sequence, loosen each nut one after the other 1/4 turn, then tighten to 85 Nm.

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

From: mmitchel@acuson.com 

Subject: WARNING! 951 Cylinder Head!

On my '87 951, the original gasket let go at about 75k miles (September).  The car has the Milledge race chips, and runs about 1.1 ‑ 1.2 bar of boost (the PO was a race driver in boosted IndyCars).  Anyway, I did the job myself.  One hint when reassembling is to lower the head into place with the manifold already bolted on.  It is hard to get the manifold on when the head is in the car.  I used the wide fire ring gasket, and fresh Porsche gaskets throughout.  Well since that first repair, I've had the head off twice more.  It keeps seeping at the rear, near the number 4 cylinder.  I've consulted many experts, and it appears that the head surface is smooth and flat, as is the deck (engine block surface). Of course, each time I've gotten better at the procedure, but I've used up a lot of gaskets.  The head does not seem to have any cracks or other defects.

I've heard mixed info on the factory studs.  One expert believes that you should replace them every time, because they stretch when torqued into a yield condition, and can no longer provide enough clamping force after they are first used by the factory.  The Raceware parts are highjly recommended as a replacement alternative.  The deal with the studs is that it is supposedly a bear to get them out.  The factory used a Loctite threadlocker compound that requires heat to break down.  I've been told that this is really a tough, tough job.  I am anxious to hear from frequent poster Clark Archer as he proceeds with his project.  How are you going to heat the block/studs Clark?  Did it work?

This has been a frustrating project for me, although I have my '89 951 (27k mile car!) to rely upoon until the '87 is fixed.  My new theory is that the seepage is coming from a poor seal at the heater core water outlet pipe, located at the rear of the head on the driver side.  I can see water leaking down the block underneath it and onto the floor.  Maybe the water is traveling around to the passenger side, which is why I see it near the number four cylinder.  The car isn't blowing white smoke, so maybe its just a coolant leak to the outside world. This is really a frustrating problem, that has so far stumped the experts.
Mike Mitchell, Mahler9th@aol.com

---------------------------------------------------------------------------------

From: Clark Archer clark.archer@usa.net 

Subject: Re: WARNING! 951 Cylinder Head!

To: mmitchel@acuson.com 

Well, my friends (cheap labor) and I got the head off in about SIX hours on Friday night.  I've been told by another friend that he can get his off in about three hours by himself.  The most difficult part for me was removing two of the bolts where the exhaust manifold (headers?) bolts to the pipe under the car‑‑I ended up breaking one of the bolts, but figured they should all be replaced anyway.

As for the head studs, I got seven of them out this weekend before I ran out of time.  The head was straight, but I'm having it milled 0.002 inches anyway.  Also, I decided to replace the valve guides, seats, and seals and have a three‑angle cut done.  Of the three studs left, two I have not yet attempted, and the third is being very stubborn.  I decided to let it sit until next weekend rather than break it out of frustration.  I suppose we may have to heat the block up to get it out, but I'm not sure how to go about it.  Maybe some sort of propane torch? Ouch! Interestingly, the studs on the exhaust side of the motor were MUCH easier to remove.  Perhaps only 20 lb‑ft of force was required to turn them.

Clark, 87 951

---------------------------------------------------------------------------------

From: timmins@warthog.us.udel.edu (Steve Timmins)

To: mmitchel@acuson.com 

Subject: Re: WARNING! 951 Cylinder Head!

With a crossestional area of .175", and yeild strenth of steel at about 240Kpsi you are saying that the clamping force in each bolt exceeds 42,700 lbs. or 21 tons.

I find it very hard to belive porsche uses stretch bolts in the 944t head.  If they did they would reccomend replacing the studs whenever a head service is done.

It seems completely incomprehensible they the bolt would yeild before it pulled out of the aluminum.

Lastly, when Porsch upped the torque spec (1989) from 65 ft‑lbs to aproximately 110 ft‑lbs (15 + 2 90 degree rotations), they replaced the head‑stud‑nut with one 12mm high, but left the studs alone.

Anyway ‑ I don't buy the stretch bolt theory.  If they were stretch bolts they would fail after a few uses.  This has not been the case.

---------------------------------------------------------------------------------

From: Capt Squid 75770.2061@CompuServe.COM 

To: "INTERNET:mmitchel@acuson.com" mmitchel@acuson.com ,

Subject: Re: WARNING! 951 Cylinder Head!

"MMitchel asked about removing 944 head studs"

----------

Mine would still be in if I didn't have a pro supervising.  The only way those devils will come out is with heat.  Double nut or use a fancy stud puller, double nut works fine.  Heat the stud to a dull red, I forget how many degrees my builder said that was.  Take a 1/2 or 3/4" breaker bar, slide a 4' section of pipe (cheater bar) over it and add a six point socket.  Crank the sucker until you swear it will break and the stud will finally break loose with a bang.  After the first one is out, the rest are not as nerve racking.

I can't give you any first hand experience with the Raceware studs because the engine is not together yet.  Everyone I have talked to has had good luck with them.

If I was doing this for the first time, by myself, I might consider renting a junk core from a dismantler to practice on.

Jim Richmond, 87 951    

---------------------------------------------------------------------------------

Subject: Re: valve stem seal replacement, 4/30/99L

From: Ezra Hall ehall@btv.ibm.com 

Actually, all the valves will be closed when you are rotating the crank since you will have removed the cam housing, lifters, etc.. to gain access to the valve springs and seals. Place each respective cylinder at TDC, then utilize this interference design to your advantage and compress the spring from the top and remove the keepers. Then use a tool to pull the seals, and an appropriately sized socket or tool to install the new seals. A few hints for the job:

 1) Build a jig to compress the valve springs from above (there are two per valve, one smaller than the other, and inaccessible to a standard overhead non-C type valve spring compressor). I built mine to bolt into the threaded holes used to hold the cam housing in place, and used a threaded rod to create the compression force. I will forward you more details.

 2) A simple tool for seal removal can be made from 1/4" x 3/4" aluminum bar stock, create a slot at the end with width equal to the outer dia of the valve guide, bend ~100 degrees so you can hook it under the seal, bend the other end into a half loop, hook the slotted end under the seal, place a long screwdriver under the half loop with the tip resting on a block of wood placed on the head, and pry the seal up. a crude drawing:

half loop ->   +---+

               | o |        Side View

               |

               |

               |

               |

               |

               | |  | <- Valve Guide Seal

100Deg bend -> +-----

                  ||  <- Valve Guide

o is screwdriver x-section

3) Gently remove the spring from your new seal prior to installation. These little springs are damaged very easily. Re-install the spring once the seal is seated on the valve guide. I used a small socket that just fit around the seal to hammer it on.

Subject: Re: What does 60 or 90 degrees mean when torquing heads? 2/7/00

From: John Anderson blackbox@san.rr.com 

I use a snap on tool.  It mates inline with a 1/2" drive.  It has a degree compass on it and it’s simple to use.  When you see 90 degrees, this means from where your wrench sits on the bolt...turn clockwise, 90 degrees.

Subject: [951] Intake manifold gasket problem solved!! 6/26/01

From: "Ken Goff" kgoff@arkansasusa.com 

A couple of months ago I took my car in to the shop to try to get a low rpm miss cured.  The shop declared the problem to be a blown intake manifold gasket and wanted several hundred dollars to cure it.  I told them I'd fix it myself and paid them the hundred dollars for the work they had already done.  Last weekend I did the job and was amazed at what I found.

First of all, I'd like to thank "Tom M" for the article he wrote on how to remove and re-install a turbo which included detailed instructions on how to remove the intake manifold.  It was very well written and accurate, right down to the bolt sizes.  Here's the article.... http://members.rennlist.com/tom86951 

I expected to find the gasket on the #1 runner to be torn and leaking but it turned out that whoever installed it had deformed it and it was protruding into the port.  It was pushed so far into the port that one of the bolts completely missed the hole in the gasket.  My estimation is that the port was about 1/3 blocked off.  Needless to say, the car runs much better now. 

One of the warnings I heard was that a vacuum leak would cause a burned valve or burned piston.  Now that I've had it opened up I'm convinced that this cylinder was running rich rather than lean since it was clearly air starved.

The intake valves were clearly visible and the #1 was black.  Does this mean I have a burned valve or is it possible that it is "sooted up" due to an overly rich condition in that cylinder?  Otherwise the engine is running exceptionally well with a smooth idle for the first time since I bought the car.  If the valve is burned, is there any risk in driving it like that?

While the intake was off I discovered that one of the barbs is broken off the cycling valve.  The line from the banjo bolt runs into the center barb. The broken one is just to the left of the center.  The line from the broken barb runs to the intake, just upstream from the turbo.  What effect will this have?  I do notice a slight surging under boost but the boost builds quickly.  I've not made any full boost runs in 4th or 5th gears yet, but it easily went to 1.5 bar in 3rd gear today.

OIL LEAKS
To: "Steve Cooke X7692" cooke@nm.picker.com , 

From: George Beuselinck georgeb@mhv.net 

Subject: Re: OIL LEAK

At 05:00 PM 1/2/97 EST, Steve Cooke X7692 wrote:

>I HAVE JUST AQUIRED A 1985 1/2 944 THAT HAS AN OIL LEAK THAT SEEMS TO BE COMING >FROM THE BACK OF THE ENGINE.  I CAN'T TELL WERE EXACTLY BUT IT DRIPS DOWN ONTO >THE HEADER UNDER THE CAR WHEN IT SITS OVERNIGHT. CAN THE CAM HOUSING GASKET BE >LEAKING? DOES ANYONE KNOW IF THIS IS COMMON? PLEASE SEND YOUR REPLIES TO >COOKE@NM.PICKER.COM 

Could be the cam housing gasket, but don't forget that there is a cork gasket at the rear of the camshaft housing (under the aluminum cover, right against the firewall, held in place with 3 10 mm bolts) that might be pretty dry after 12 years...


George Beuselinck, georgeb@mhv.net, 944 Ecology

---------------------------------------------------------------------------------

Subject: RE: Changed a lifter, now no OIL pressure at all? – SOLVED, 8/28/02

From: "DAVID KALOKITIS" dkalokitis@sarnoff.com 

Jay Cohen jayc@rennlist.com wrote:

<< Turns out the long bolt that goes through the rear timing belt cover on the passenger side backed out.  This caused a HUGE oil leak into the belt covers, and prevented the pump from priming and pumping. Fortunately, I never ran the car without oil flow, except for like 5 seconds. >>

----------

Jay, you slowed the leak, but I think it may not be completely fixed.  The oil pump flange is sealed to the block with Loctite 574.  The sealant should go all the way around the bolt boss and no oil should leak into the bolt boss.  If the car is operated with a loose bolt, the seal breaks and simply replacing the bolt will not completely solve the problem.  The real fix is to reseal the oil pump to the block.  I've had better luck with Loctite 518 which is a newer product than 574 and specifically designed for aluminum parts and their associated movement.  Look carefully for a continued leak.  If you have one, this is the fix. The job can be done without removing the oil pan.  Removing the oil pump drive gear allows enough clearance to pull the pump.

OIL PAN
From: debequem@rcinet.com 

Subject: RE: Oil pan leak

To: agambard@slate.Mines.EDU 

Remove the cross over exhaust pipe between the turbo and the exhaust headers. You need to remove some heat shields around the brake reservoir to get at the Turbo. This is a large bulk of the job.  You will see.

You need to support the engine from its lifting hooks.  I built a crane that sits on the inside fenders over the shock towers.  It was made of 2 X 4s screwed and bolted together.  I can provide a photo and details of this tool if you have Microsoft Word or can read JPEG files.

Once the engine is supported, you must remove the steering rack from the aluminum suspension cross member, I also disconnected the steering shaft at the rack and let the whole assembly hang.

Pull the mounts for the two A-arms off after marking with paint the location of the rear mounts.  Let them dangle.

Remove cross member by unbolting at the motor mounts and chassis.  get it out of the way.

Oil pan is now available for removal and replace gasket with a brand new one. It took me several days of messing around.  I was quoted about $700 at an independent shop.  

Marv

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: RE: Oil Pan Removal, 11/12/00

From: "Marv" debequem@gemair.com 

You need to drop the aluminum cross member.  However, I've been successful by unbolting the steering rack from that cross member and unbolting the steering shaft at the steering box and letting that apparatus hang buy the tie rod ends.

Oil Pan Gasket

If for some reason, you are going to drop the pan to repair a leaking gasket, you should go ahead and change out the rod bearings and nuts.  This adds about 20 minutes of labor, and $20 of cost, and is very simple to perform.  No one I know has recommended using RTV or anything else on the pan gasket, except for smears of high temp RTV in the areas specified by the factory.  I recently completed this project on my '87 951.
Mike, Mahler9th@aol.com 

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

From: "George Beuselinck" georgeb@mhv.net 

To: "Eckberg, Daniel ‑ CPXI" deckberg@amrtsr.net ,

Subject: RE: 86 944T repairs

>I still have the question of whether the oil pan can be removed without lifting >or removing the engine?  It looks like a very tight squeeze.

----------

On a turbo, you cannot remove the oil pan without removing the exhaust crossover pipe and dropping the engine supporting crossmember... Budget a lot of time for doing both (I would guess about 12‑15 hours). While you're at it, you may as well check/replace your rod bearings to see how much life you have left in the engine bottom end... 
George Beuselinck

---------------------------------------------------------------------------------

Subject: Some oil pan/ rod bearing tips for 951 owners. 5/5/99L

From: hensonator@yahoo.com  Matt

1) You're going to have to remove everything from under the oil pan, of course.  I started with the steering rack and control arms, then the cross member, finally the crossover pipe.

2) I dropped the A/C compressor but didn't disconnect the lines.  Same with the rack - I only disconnected the driver's side tie rod and pushed the rack out of the way.

3) I used a floor jack and 2x4 to support the bell housing before I removed the cross member.  Ideally you will use an engine hoist to hold it from above. Someone also suggested using a 4x4 across the strut towers and a chain to the engine lift loops.

4) The most time consuming part about this job was the removal of the crossover pipe.  The two crossover-turbo bolts on the top can be a pain to get to - it’s easier to do it from above.  I removed the master cylinder heat shield (this was a PITA) and the turbo water cooling pipe.  This allowed me to get a regular wrench and socket on the upper bolts.  After that it was a piece of cake. You can get to the bottom bolts from under the car.

5) That master cylinder heat shield had to be bent and manipulated to get out. I also unbolted the turbo cooling pump to help remove the heat shield.  Oh, and remove the dipstick before you remove the shield.

6) I couldn't get the crossmember out until I removed the upper bolts on the motor mounts.

7) Wear gloves when you are breaking a bolt loose and eye protection whenever you are under the car. There are a lot of sharp aluminum parts under there.  Luckily, I didn't cut myself at all.  Of course, I tore my finger open adjusting the parking brake last week.

8) If your rod bearings are spun and you have crankshaft damage you'll need to pull the engine and get the crank ground.  I haven't done this so I have no advise except good luck.

9) Check or metal in the bottom of the oil pan.  If you see filings then something is wrong (some bearing, probably) and you need to fix that problem.

It took me about 8 hours to get the oil pan off.  If I knew at the start what I know now (and have now told to you) I could have probably done it in under 6.

Subject: Re: oil pan gasket, 9/7/99L

From: "Robert Stanin" Frodo4934@AOL.com 

If you do elect to change the pan gasket, there is a shield that fits between the exhaust and the pan to cure this problem. I do not know the part number but it has been mentioned a couple of times in other bulletin boards. A call to Pelican or another of the parts houses may help.

Subject: [951] Oil Pan without removing crossmember. NOT! 3/5/99

From: "David Lindsey" dlindsey@ionet.net 

I saw you’re posting regarding pulling the pan without dropping the cross member. Has this mechanic friend ever pulled this off?  I just replaced my bearings and replaced the pan yesterday.  (BTW, IF YOU DROP THE PAN, CHANGE THE ROD BEARINGS!!!) I have done this twice now.  The first time was because we had a bearing failing and this time was a preventative thing.   The oil pickup fits down neatly inside a plastic baffle in the bottom of the pan.  The pickup is also about 10 " long or longer.  It seems to want to come straight down rather then slide forward (no room to do that with the pickup hitting the back of the pan) or backward,  (will hit the flywheel area.)   I think you would have to raise the engine to the point where it's through the windshield before you could

do that with the crossmember in place or barely dropped.  I don't think the engine can go more then a couple of inches up.  The bellhousing and torque tube are connected to it (obviously) and are very close to the floor.  Without removing the steering knuckle and probably some other things, I don't think you can drop the crossmember very far. Perhaps 2".  I doubt that is anywhere near enough.

But here is the real reason you won't want to try it because even if you get it off, you "must" get it back on.  Replacing the pan can be a BITC*.  The gasket is heavy and it sits at a slant.  It has a tendency to not want to stay in place when you install the pan.  It wants to slide downhill.  You would have to glue it to the engine surface to put the pan in from the bottom.  There is to much maneuvering and aligning up to do if you try to fish it around the oil pickup and cross member.  You’re bound to knock it out of place no matter how you attach it to the pan.

The first time we replaced the pan, I took Mike and I several tries to make it work.  But finally after creating several new swear words, and holding your mouth just right, it went on.

Yesterday it went up first try by myself.  If installed about 5 bolts on each side and held the bolts in place with masking tape (on the head side of course). I also used a little 3M Super Weatherstrip Adhesive on the ends.  This works like silicone and sticks the gasket to the pan.  The ends need to stay in place because the rest in a recess on the engine surface.  I also put a little adhesive on the engine recess surface to.  I had several other bolts and a socket with extension and spinner ready to place and install new bolts immediately.   The taped bolts work as aligning pins holding the gasket in alignment when you lift the pan into place.  It worked very well, because I was expecting to have problems after the last time.

Anyway, just wanted to let you know that the time you are trying to save, will likely be made up in frustration and perhaps more time farting around with the gasket.

Subject: Oil pan gasket sealant? 5/17/00

From: Jeff Mayzurk jeffm@eonline.com 

Any recommendations regarding sealant use on the oil pan gasket of my '89 951? I've heard Yamabond-4 (semi-drying, fairly tacky, thinner than RTV) recommended for 928s. Anyone have experience with this stuff on our cars?

The workshop manual doesn't specify any sealant, but I've heard people suggest sealing the ends. Or should I put the thing on dry?

Subject: oil pan gasket sealant, 5/17/00

From: JoeJack951@aol.com 

From the parts fiche: Silastic 730 RTV (125 mL) 000.043.019.00

Subject: Re: oil pan removal, 1/26/01

From: Doug Donsbach dldonsbach@mindspring.com 

jlschepps@home.com wrote:

<< I'm starting to dive into the task of removing the oil pan on my 951.  Is it necessary to remove the cross-over pipe?  If so, how in the world do you get to the bolts to the turbo?  Looks like you need to remove the heat shield around the master cylinder to access the turbo, and that looks like a real pain to get some of its mounting bolts.  Any suggestions? >>

----------

You have to pull the crossover pipe. Easiest way to get to the turbo bolts is to pull the heat shield. Easiest way to get that out without bending the crap out of it and scratching the paint up is to pull the intake manifold.

With the intake out of the way, the heat shield is easily removed.

With the heat shield out of the way, some long closed end wrenches, a crows foot and an assortment of 3/8" drive extensions and 12" breaker bar and the bolts will come out. You can probably do the job quicker and possibly even with the heat shield in place if you sacrifice some wrenches and bend them to fit the restricted access.

Replace the bolts and nuts on the crossover pipe when you put it back together.

SPARK PLUG THREAD
From: Farzaan Kassam fkassam@direct.ca 

Subject: NGK R&D Engineer.

>From:    MBlue22999 MBlue22999@aol.com 

>Subject: Spark plug thread lubricants ‑ NGK's perspective

>

>Mr. Haddock referred to detailing his ground electrode by forming it.  I suggest >that he experiment with some of the NGK platinum type spark plugs (BPR6EVX).  >The VX type uses a smaller center electrode diameter along with a tapered >ground electrode. Both characteristics work to improve low‑end and upper‑end >ignitability.

>

>I agree with most everything Mr. Haddock describes.  Especially the following >points:

>1. Always install plugs into a cold engine.

>2. Use a torque wrench while installing.

>

>One element that I must oppose, however, is the recommendation to use anti‑seize >or motor oil while installing the spark plugs.  NGK does not support either of >these practices.  NGK feels that the zinc‑chromate plating that is applied to >each spark plug is sufficient to avoid seizure of the spark plugs into the head.

>

>I would never use motor oil on the threads since I have seen cases where plugs >actually baked the oil and seized so badly that the spark plugs snapped in half >when the user attempted to remove them.  Granted that guy did not torque his >plugs tightly enough to give them a nice cooling path to disperse the heat into >the head walls, but I would not risk it.  The anti‑seize is a scary thing as >well.  NGK fears that customers can easily over‑torque the plugs when using >anti‑seize.  The anti‑seize changes the contours of the threads enough to >possibly stretch the threads or strip the threads in your head if slightly >over‑torqued.  If you plan to use anti‑seize, the tightening torque for a 14mm >plug into an aluminum head is 10‑20 Nm.  Without the anti‑seize, NGK recommends >a tightening torque of 25‑30 Nm (18.4‑22.1 lb‑ft).  NGK recommends that the >engine manufacturers avoid the anti‑seize as well.  I have also heard rumors >that the anti‑seize can accelerate the >dielectric breakdown of a plug if it >contacts the insulator.

>

>In Mr. Haddock's case, it seems that he has had luck with his use of thread >lubricants.  I am not saying these products are not fit for spark plugs, I am >just saying that NGK has taken their own anti‑seizure measures (with the >zinc‑chromate plating).  Then again, not everyone changes out his or her plugs >every 10,000 miles.  That plug replacement interval may be pushing the limits >of these soft aluminum heads.  That is why it is refreshing to hear that Mr. >Haddock uses his torque wrench.  If everyone were to maintain that change >interval, I suggest you watch the tightening torques very closely.  That change >rate would also provide me with some sweet profit‑sharing checks.  

>Matt Blue, NGK Spark Plugs (USA), Inc., Product Engineer

Farzaan.

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

TDC
From: "Alan C. Lott, Jr." aclott@earthlink.net 

Subject: TDC???

>I'm trying to figure out where exactly is TDC on my car ('89 951).  I can match >up the camshaft with the mark, however I don't have any other guarantee that I'm >truly at TDC.  The woodruff key on the crankshaft is not...

----------

One method is to use a dial gague (in the spark plug hole) to determine when the piston reaches the peak of its travel (TDC = peak needle reading) while turning the crank by hand.  Another crude method (yes, I have been desperate enough to use this method in between heats when I raced motorcross long ago) is to use a length of wooden dowel about 18 inches long that will fit into the spark plug hole.  With one end of the dowel resting on top of the piston (as close to perpendicular to the top of the piston as possible), turn the crank (by hand, PLEASE and be certain that the dowel doesn't bind and break of in the cylinder!!!).  Observe the movement of the piston by watching the movement of the dowel.  The dial is the way to go, but the dowel may let you check the existing reference marks to determine ballpark accuracy.  Remember that the piston will reach TDC on both an exhaust and combustion stroke (if that matters for your application).

Alan, 84 944 red

---------------------------------------------------------------------------------

Subject: Broken stud removal, 1/21/99L

From: Robert Cohn rwcohn@mcs.net 

Welding is the right approach.  The intense heat from MIG or TIG welding will take care of the Loctite and the remaining stud should be able to be backed out with relative ease.  One change in strategy though.  Weld through the inside of a clean unplated nut.  This will virtually eliminate the possibility of you accidentally striking the surrounding metal.  I have used this technique often. I have even used it to remove broken studs in cast iron exhaust manifolds.  Again the intense heat and the rapid expansion then contraction of the stud (as the heat is absorbed into the surrounding casting) breaks up the corrosion, and lubricants like PB Blaster have an easier time wicking into the stud / casting interface.

The guide bushing idea is good if it is for something like a broken head bolt. There are possible problems with this though, for a stud that is either corroded or some how bonded into it's mating treaded fixture.

1). Unless the bushing is concentric with the stud being removed, the likelyhood of thread damage is increased.

2). The possibility of the easy-out/screw extractor breaking is increased due to the inability to apply heat to the broken stud (That is, heat in excess to that which is generated by the drilling operation)

Ford had a problem on some cars, where as a head bolt would break.  Ford warranty paid, as they should have, for the dealer to fix the problem.

The fix included new head bolts and the R & R of the cylinder head.  Some 4 plus hours of gravy work for the line technician.

I made a few tools for my friend that allowed him to complete the job in 30 minutes.  As the bolt no longer had tension on it, a pilot bushing (much like described below as holed collars), a drill bit with a left hand spiral, producing an undersized pilot hole and a screw extractor welded to a piece of bar stock. Often the left hand drill bit would hog into the piece of the broken bolt and it would back itself out.  Ford later produced the same sort of tool kit as a part of their problem solution.

Subject: re: Dipstick Tube, 3/15/99L

From: "Kevin Gross" kgross@connact.com 

The o-ring is p/n 900.174.044.40.

Loctite 638, which Porsche apparently wants us to use on the balance shaft covers (according to my parts database).  It's available from Porsche as p/n 000.043.011.00.  I suspect you can find out about it at Loctite's web site.  I would guess it's a sealant of some sort.

Subject: Re: Dipstick Tube ***** LOCTITE 638 NOTE *****, 3/16/99L

From: mblaszak@kos.net Markus

According to the update bulletin for my factory manuals, the Loctite 638 has been replaced with the recommendation to use the Loctite 574 Orange on both the balance shaft housings, oil pump, and the dip stick tube.  It is a flange sealant.

Subject: Re: Dow Corning 111, 4/6/99L

From: Don Istook istook@airmail.net 

>..I have read in a couple of places that DC 111 is the lubricant of choice >(rather than assembly lube or motor oil) when I replace my front seals and o->rings.  Naturally I want these things to last as long as possible despite my >purchase of a Porsche, I do not like oil leaks.  So, IS this the best thing to >use?  Also, its specified heat range stops at 400 deg F.  I was under the >impression that engine oil routinely reaches 500-600 deg, at least in a 944.

>Is this incorrect?  And last, who will sell me this wonderful stuff, and for >how much money?  Thanks in advance.

----------

Dow Corning 111 is called a Valve Lubricant & Sealant.  It is a non-curing silicone sealant.  The application, as stated on the product is to lubricate valves (not engine valves), rubber & plastic o-rings, gaskets and seals.  The temp range is -40F to 400F.  I hope that someone’s engine oil routinely does not reach 500-600F...if so...can you say meltdown?  250F is considered pretty darn hot!  This product...recommended by tech guru Bruce Anderson...can be purchased at Motion Industries (a national industrial supply house) as well as other places.

We use this on almost all o-rings we install.  We also use it when installing new rubber hoses, such as a radiator hose to lubricate and seal the lip of the hose. A 5.3 oz. (150g) tube retails for about $7.00 and will last the home mechanic a long time.

Subject: RE: Rebuild Start-up, 2/28/00

From: "George Beuselinck" gb944@mindspring.com 

<< I'm just about finished with the engine rebuild on my 88' 944 and have a question about the initial start-up. Is there a way to prime the oil system before starting the engine? I am thinking of disconnecting the fuel pump relay and turning it over with the starter, but I'm not sure if this will do any good. Any suggestions are greatly appreciated.

----------

The easiest way to prime the oil pump is to remove the oil filter and pour a goodly amount of oil down the center tube of the oil filter flange. This route leads directly to the oil pump and will make it work fairly quickly.

If you leave the oil filter off, you can watch the oil flow as you turn the engine over with the starter (coil wire or dme relay removed...)

Subject: Re: Oil Pan Gasket Change, 9/9/00

From: "Robert W. Bausum Jr." rwbausum@bellsouth.net 

I just did this for my 86 turbo.

You need to:

Remove the front tires

Mark the location of all your suspension parts, makes assembly easier.

Remove the a-arms

Support the engine from above,

Drop the cross member and steering rack

Remove the pan.

While you have that off you can do your rod bearings very easily.

To install, you need a torque wrench that can be set to 6ft/lbs.  Re-assemble in reverse order.

Subject: RE: Ignition work, 10/19/00

From: "George Beuselinck" georgeb@944ecology.com 

<< One of my plugs was stuck, and it was very difficult to remove.  I was afraid it would break off in the head.  The bottom of the plug threads seemed to have "fused" to the aluminum.  The distorted plug thread proceeded to pull out half of the threads in the head as the plug came out.  I was able to torque the new plug to the proper 18 - 22 ft. lbs., but I will need to have a helicoil inserted in the spark plug hole very soon. >>

----------

If I may make a suggestion, use a timesert (tm) instead of a helicoil (tm)... The timesert is a permanent, stronger fix and also provides better sealing for a spark plug.

MESSAGE:   (#4021) Re: 951 Head info ??? 11/3/00

AUTHOR:    Garrity garrity928@primary.net  

There is a casting tab that is machined on the side of the head that should allow you to measure the thickness to determine how much has been removed. 

Subject: [951] RE: Parts needed for Intake manifold removal, 2/6/02

From: Markus mblaszak@kos.net 

Here is a free tip to everyone.  After removing the dipstick top bolt, reinstall it loosely WITHOUT the dipstick in place.  Now cut a slot in the bottom of the dipstick loop bracket.  This will allow you to install the dipstick easily with the manifold in place and without swearing at the location of that tiny M5 bolt! The bracket will now just slip on to the bolt.  Tightening with a socket and 3" extension now is easy!

Subject: [951] RE: Engine rebuild ....help!!! 4/17/02

From: Scott Gomes, "Under Pressure" underpressure@attbi.com 

The oil pump mounts to the block without a gasket, but you need to use an anaerobic sealer (cures in the absence of air) - You need to use Locktite 574 (factory spec) available at most parts suppliers. If you have a hard time finding a good deal on it, we can get you a bottle for $15.00 plus shipping.

Subject: [951] RE: Engine rebuild ....help!!! 4/18/02

From: "Huntley Racing" dkhajavi@huntleyracing.com 

Make sure the mating joint between the block and the girdle is perfectly flush with each other (so you cant catch your nail on them) if not you will need to either re-drop the girdle and torque it after re-adjusting the joint fitment or lightly sand with a wet stone.  We don't use the Loctite but instead use a block sealer compound from VW.  I can send you some if you like for $10 or so a tube. One goes a long long way.

